VP 



FEB 2 3 2004 °>] 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 2 of 47 



62 



1 1 




(1 


(i 


fi 


I 1 


T 


It 


It 


It 



66 




18 



20 



FIG.2 

(PRIOR ART) 



□ 



62 

) 



nix 



□ .TTTT 

^ _a 



140 



66 

150 rJ . 



152 




148 



/ / / s s s s 



142 
144 



s 




\ \ \ \ 



134 



146 



PHI 



2. 



> ^ > > > 



FIG.2A 

(PRIOR ART) 





2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 3 of 47 



ro 

m 



O 
oo 



oo 



oo 



— 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 4 of 47 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 5 of 47 



-1K 




FIG.4B 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 6 of 47 





Title: 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Four Khz Gas Discharge Laser^ 
Sheet 7 of 47 



CM 



CD 
CD 



CO 

I 

LU 



oo 
cd 

CM 



CD 




OC CM 

MAAMAM 




CO 

cd 

CM 



CN|C=> 
CM 



CM 

cd 

CM 



CD 
CD 
CM 



CO 

I 

LU 

ro 

V ro 

is 



8£ 



CM 



olio 

& ^ CD 

£75 p co co 

CM 

CD 



CD 



CD 



i 



8 



o 
or 



o EE 

3d 



CD j=5 
—J Q£ 

,e>2 



I 



O 
CD 



VDC 




to 

T 


VDC 


to 



CO 
CD 



CE 










OGIC 




I 



CD 




COMM/ 




LU 




■s 




10A 




DIGITAL 






Title: 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Four Khz Gas Discharge Laser 
Sheet 8 of 47 




FEB 2 3 2004 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser. 
Sheet 9 of 47 - 



So 

H 

4 




i 



ii 

In 

3 II 
II 
If 
II 
II 
II 



oo~ "o ~6" ~o~ o "b^ o ~d~ o — d" "b — o"d~?j 

/( '= = = = = = = = = = = = = = = = = =-- 



o" 
II 



fl 

II 
II 

o M 0 



t 



o " II 

II II 

° 11° II 
II II 

oil II 

'I II 



"o 

11° 
II 

0|| o 

II 

Ho 
tl 



JUL [[ f .Ul 



<3 



oo 





FIG.9A 





FIG. 1 0A 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 18 of 47 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 19 of 47 




FEB 2 3 2004 <*> 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 20 of 47 



J 




i$imm i3xid) 
avhhv 3aoia oioHd 

SMV3d AUSN31NI 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 21 of 47 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz CtiS Discharge Laser 
Sheet 22 of 47 




Title: 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Four Khz Gas Discharge Laser 
Sheet 23 of 47 



83 ^ 




FIG.14F 



81 



0.9 



83 



ii i 



FIG.14G 



82 




I I 

I I 



FIG.14H 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 25 of 47 

J 



V 




CO 



s z 

^ fir UJ 



o 
or 



Ef3 

cog 

^ oo 
cn 



O 02 CN 



gg o 

o 



CD 
CVI 

ro 



CO 





DC 




O 




CO 






BIT 




CM 




ro 


Mf 
MICRO 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 27 of 47 



MIRROR 14 



MIRROR 
MOUNT 86 



< STEPPER 

< MOTOR 
/ MOUNT 


82 

t 


\ STEPPER 
/ MOTOR 










LNP PROCESSOR 



I 

FROM WAVE METER 



FIG.16A 



FEB 2 3 200% 



Title: 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Four Khz Gas Discharge Laser 
Sheet 28 of 47 



CO 





— =w=-n 




ozr 




CNJ 
GO 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 29 of 47 



CN| 
GO 
CO 





O 



Q_ 



CO 



CO 





OO 



nrr 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 30 of 47 





FIG.16D 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 32 of 47 



1 



LASER PULSE 



k=PULSE# 



kth DEFINES "k" REGION 
LCE=UNE CENTER ERROR 

V=PET VOLTAGE 
Vmax =MAX PZT VOLTAGE 



CALCULATE 
LCE k 




k REGION 
i REGION 




ZLCE - ZLCE + LCE k 



- ILCE = ILCE+LCE k 






V k+1 =V k +P 


*LCE k +l*LCE 



Vk,t+1=Vk.t+Pk*LCE k +l k *rLCE k 



MOVE STEPPER 
DOWN 







MOVE STEPPER 
UP 





I 




YES 



FIG.16E 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 33 of 47 



62 



BARRIER 



rr 



1 



GRATING 



) 

Ts 



Cu 
FIG. 17 



61 



BARRIER 



GRATING 



I 
I 

(&) 
FIG.17A 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 34 of 47 



BARRIER 




FIG.17B 



72 




FIG.17C 



2BK 



a>\ 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 35 of 47 



532 


LASER CHAMBER 

fc;::;::::™;;:;;;;:;;^ 


530 


LEFT 
MOTOR 


RIGHT 
MOTOR 



536 



SLAVE 
MOTOR 
CONTROLLER 



AC 
POWER 



START/STOP 



CURRENT COMMAND 



CURRENT FEEDBACK 



FAULT 



208/230 VAC 



10 OR 30 



534 



MASTER 
MOTOR 
CONTROLLER 



COMM 



RS-232 



LASER 
COMPUTER 



SERIAL 
COMMUNICATION 



FIG. 18 



VP 
FEB 23 



2D04 « ' 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11, 2001 
Title: Four Khz Gas Discharge Laser 
Sheet 37 of 47 



22 




jC 



CM 



CD 



2 




if 


g 










CD 



11 



§ 




2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 38 of 47 



SHUTTER 
1/4" QUICK 
DISCONNECT 



COOLING SYSTEM 
1/4" QUICK 
DISCONNECT 



-BH9 



FR7 



TO LASER GAS 
PANEL QUICK 
DISCONNECT 



— 1SV15 

AHHt3 

— ^16 



SV17 



V 



DDI 



CV5 



PS3 



SET O 90 PSIA 



R1 V 



SET O 130 PSIG 



CV4 



BH7 

NITROGEN INLET 
620-720 KPa 
1/4° VCR 



SPARE SPARE 

1/4" QUICK 1/4" QUICK 

DISCONNECT DISCONNECT 

\ / 



BH8 BH10 



- z |pswii 

HEP 
-TSW10 

J=r PSW9 



BH11 

r 



DISTRIBUTION 

PANEL 
1/4" MVCR 

RH19 -^>- ISOLATION 
?*p VALVES (2) 

PAV10 

FILTER 

<J>PF1 ^ 
PAV9 

v{*EL> 



PAV8 



vGE> 



PAV11 

vetb> 



PNEUMATIC 
SHUTOF VALVE 



BYPASS VALVE 



FIG.19A 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 39 of 47 




FIG.20 



TOP VIEW 



LASER BEAM 
508 



LASER CHAMBER 





FIG.21A 




FIG.22D 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 43 of 47 



BELLOWS FLANGE 
159 



WINDOW 
BLOCK 





i i 




LNP FRONT PLATE 



156A 

PROTECTION BRACKET 
160 



FIG.22E 



157A 



WINDOW 




FIG.22F 



WINDOW 
BLOCK 




FIG.22G 



2001-0008-01 
Peter Newman, et al. 

USSN 09/854,097 
Filed: May 11,2001 
Title: Four Khz Gas Discharge Laser 
Sheet 45 of 47 




FIG.22I 



40A 





FIG.22L 



